Targeting rho GTPases by peptidic structures.
Rho GTPases represent a family of small GTP-binding proteins that are involved in many important cellular functions relevant to cancer including cell cytoskeleton organization, migration, transcription, and proliferation. Since deregulation of members of Rho GTPase family is often found associated with many disease states, targeting of Rho GTPases and related signaling pathways for potential therapeutic benefits has been extensively pursued. Recent progress in this field of studies by peptide and peptidomemic inhibitors has provided important validations to this principle. The possibility to design and synthesize specific peptides that can bind to specific surface of the targeting proteins to elicit transient and specific blockade of the signal flows that require defined protein-protein interactions makes peptide inhibitors an attractive approach. In this review we summarize the recent advances in the design and application of a number of polypeptide and peptidomimetic structures that specifically target individual members of Rho GTPases and their up- or down-stream signaling regulators/effectors with an emphasis on cancer, inflammation and neurodegenerative diseases. The principle derived from the peptidic inhibitors has led to discoveries of the first generation of small molecule inhibitors of Rac GTPase of the Rho family. The implication of these studies in the pathobiology of various human diseases makes targeting Rho GTPases a valid strategy for future therapies.